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QUANTITY/ VARIATION 



w 



u 

UJ 
X 

o 



I 



o 



CD 



o 

UJ 
X 

z 

o 



-J 
z 



UJ 



>- 

CD 



'IAIN DEC- 1 1-DCKB J-A-D 



ASHC INSTRUCTION TEST 



»1A IND EC- 1 1-DCKB J-A-P B 



ASHC INSTRUCTION TEST 



1A IND EC- 1 1 -DCKBK-A-D 



MUL INSTRUCTION TEST 



6 4AINDEC-11-DCKBK-A-PB 



MUL INSTRUCTION TEST 



^AIND EC- 1 1- DCKBL-A- D 



DIV INSTRUCTION TEST 



8 *AINDEC-11-DCKBL-A-PB 



DIV INSTRUCTION TEST 



1AINDEC-1 1-DCQKA-A-D 



mul/div exerciser 



10 



*IA INDEC- 11 -DCQKA-A-PB 



MUL/DIV EXERCISER 



TITLE 



ASSY. NO. 



OEC FC«« NO 
DMA 120 



j SHEET 1 OF 1 



rTFT>MII4 



NUMBEM 

KEll-E-SL 



J_l 



REV. IECO NO 



i wt.t i i i i i i 'i r i 



JL 



m»wriN 



3» 



"2 



_1jL. 



r it ) 

_.. TL 

_t£T_COWT ('7j, 



101 





P2 D*fSBC=l2 
W:MM) 



8UT(Bm5j,EUB =3 



MULl 

2'ixaiPJif miiniia 

K M MINUS B.EPS(C)-I 
COUNT'S* 



Alt' 

414 

I 



MULTIPLICAND TO BR 1 




PliMHtBB 






HULB J 




604 


miUIPLICMB.ia.il8. I 


' J 


PI OMR ;BR» 







MULTIPLICAND TO BR 



i 8R15(I) 
j(MG MULTIPL^R ) 



WIL2I 


912 


MULTIPLICAND MINUS B 




P2:D**[SF] mNUS B. 


BUT(COUHT»B);EUB HO 


MUL22 1 


911 


IS MULTIPLICAND MOST NEC | 


i 


P2:D-W 


BUT(D=»);EUI =4 










5*3 


UUL23 




913 



(NOTE 2) 



_rM_ 



P1 : 



MIT(D15KEUB =1 



At ! 



ZERO TO LOT WISHER 



PI: RLSF.fl-D 



SPECIAL USE 
1HMH • IHMt = Itfl 

GENERATE ANSWER, SET CC'S AMD STORE 



MUL27 



jumf.m 

1 



MULTIPLICAND TO OR 1 R LS »9 


P2:DR<-BR;D-R BP 









DI5(B')(MULTIPIIER* i(2t'tW, 



DECREKNT COUNT 

Pi: Bh«-0 

COUNT ^M NUS 1 



401 

- T nr 



MUL4 



DI9(I)(N0TE 1) 
403 



MULTIPLIER TO BR 


1 R LDEStj 


P1:BR»fl(PEST] 


but rr,i5i:EUB =1 : ! 






510 


MUL5 




475 


HI! TIP! 1 FR TO DR 


1 . 


PI :OMR;BRHI 



MUL6 



-(0=1) (MULTIPLICAND * IPMWrs 



MUL24 



MULTIPLICAND TO B 


1 RlSFj 


PI : R-R [SF] ; 
COUNTS INUS 


1 



NEG 

015(1) MULTIPLICAND 



DI5(B)(P0S MULTIPLICAND) 

510 



MUL TIPLICAND TO. B . 

ei :M BB ; 

COUNTS-MINUS I 



J 



„ JmultiplicantA 

916 



FORM HIGH PRODUCT 


1 ■ 


P1:DR*B',DR(15:«l) 


MUL25 




SIS 


GET rtlsH prm 


UCT 


| DR 


P2:0H)R 


MUL26 


541 


STORE HIGH PRODUCT 


1 


P1:R SFl-0; 






EPS(M>-BR15; 




EPS(Z,V>-« 






EPS(C)~1 







NOTES: 



1 MULTIPLIER IS THE MOST NEGATIVE NUMBER. 
MUST PUT MULTIPLIER IN THE DR 

2 BUT(C0UNT=»)I5 USED TO CLOCK THE NPR t BUS REQUEST 
FLAGS AND TO CLEAR THE BBSV FLAG IN THE (DM -A 
THIS ALLOIS NPRS TO OCCUR IITHOUT DOING A MIS 

OATA CYCLE IN THE KOI I -A. . r . -, 

3. EPS(C)«P IF:(DR15'8R(15:M)=ALL 1S*-0R15« B»[il5:MT)*0j 

S«C) O) INDICATES ANSWER MAY BE RtrRtsciiTED BY ONE 
■WD.i.l. HI* 16 BITS OF ANSWER ARE AH- EXTENSION OF MSB OF 
LOi W BITS OF THE AMJBER. 

4 MM ALLOCS THE ALU FUNCTION TO ■ CONTROLLED AS A FUCTION 
OF CERTAIN CONDI TIOMS RATHER THAN DIRECTLY BY THE CONTROL 
Ml ALU FIELD. 

5 GPC 2 ALLOWS ME ALU FUNCTION TO At CONTROLLED AS A 
FUNCTION OF DM AW EPS (C) FOR MIA . 



MULTIPLY LOOP 



RIGHT 



P2:0-f(DRt» i EPS(C)fBR < B] : 

D(CHtlU15: 

DR*-ALUfB,DR (15:«l) 

EPS(CH)ROT 
P3:BRrO(C).D(IS:ll) 

COUNT-MINUS 1 

GPC»2;DAD=I4 NOTES 4,5 



~BUT( COUNT-4) ; EUB *\\T 



f (ORB* £ EPS(C)) 


Li! 1 HJifll 


ALU f 




B 


BR 




1 


BR PLUS B 


1 


a 


8R MINUS B 


1 


i 


BR 



POSITION OF OPERANDS 



B MULTIPLIED 

Dft: MULT I PL ICW. LOI ANSRER 
IS SHIFTED IN ORIS AS 
THE MULTIPLIER IS 
SHIFTED OUT AT DRM 

BR: INITILIZEO TO ZERO. 
HIGH ANSWER IS 
ASSEMBLED IN BR. 



-(COUNT=0) 



COUNTER 



MUL II 



537 



SET HIGH PRODUCT 



P2JKBR 



MUL2V 


567 


STORE HIGH PRODUCT 


PI:R[SF]-C 


BUT(0R15);EUB 


■5 




405 


MULl 1 i 


543 



COMP HIGH PRODUCT 



BR 



P2:C--BR;EPS(YHI 



BUT(D-J);EU! «4 



MUL 1 2 




4I&+ 4-11 IF ORIS JJi- 



DR15(1)(LW PRODUCT IS NEG) 
407 



SET LOI PRODUCT 



_DE_ 



P2:D*0R 



gUT(D*q):EUB 



MUL13 




41B 


STORE LOW PRODUCT 


o 


P1:R[SFvlM) 






mm™ 







|oBI5(»)( 



LOR PRODUCT IS POS) 



MULI7 



MUL14 



STORE LOW PRODUCT 



P1:R|!5Fvl]-0 

EPS(Nh-BR15;EP5(ZHMI 
EPS(CH> 



(NOTE 3) 



MULl 5 



HIGH PRODUCT A 


LL ONES | 


9 





N0TE3) 



H^GHPROOUCT NOT ALL ONESl 



:EPS(C)»-i 




GET LOW PRODUCT I DR 


P2:D-DR;EPS(C>-I 




-<0^> 

411 


MULl I 


STORE LOI PROO 


UCT D 


PI :R kFvl]-0 
EPS(N)-8R15 
EPS(Z)«* 







(NOTE 3) 



j ID 

O 
Li_ 
i 

LjJ 



-XL 



FIRST USED ON OPTION/MODEL 

POP ! 



DESCRIPTION 



UNLESS OTHERWISE SPECIFIED 
DIMENSION IN INCHES 
TOLERANCES 



REMOVE BURRS AND BREAK SHARP 

CORNERS 3URHC! GUAU T Y 




I EQUIPMENT 
CORPORATION 



FLOW DIAGRAM 



!3) 



FD 



NUMBER 

KEII-E-FD 



"I I I I I I I I 



REV 

E 



1 



•Nti »a*»if ana * 



(i) 



dim 


( 103 


qit aut (17 f ; 




P2.0*fSOC*12 
P3:DO-0 






0IV1 


703 


OIVISOK TO 


L ■ 


P2:D-B 







DIM 



455 



LOAD COUNT 


1 R[SF) 


PI COUNT-W; 




».a<*Fl 




BUKDJI.EUB *4 


DIV3 i 


*'>9 
S3I 


NO-OP FOR HIT 


1 « 


PIN0-0P 



01*4 

f SIT LO CAL C0M0 COOtS 



0=B<OIYISOR I) 

422 



PI EP?<^.Y,t)r' 





-(txxomsoR 0) 


DIV5 


420 




LOI DIVIDEND TO B |R(JFvi) 




P1:M)[5F>j| ;EPS(N)»*R15 




0UT(BRIS);EU8 =3 



Dim 

J"S CONP OF LOR ol»I 
W:M OTITIS I 



TSTfT 



471 

T — 



EPS(C>COUTI5 ; DAD = iS> 
P3BM 



(NOTE l) I BTIT(CTJUFll-»)bUt dP 



aUT(C0UNT-«1 IS USED TO CLOCK THE NPR t BUS REQUEST 
FUSS m TO CLEAR THE ROSY FLAG IN THE RTJI1 • -A. WIS 
ALLDRS NPHS TO OCCUR IITHOUT DOINC A BUS DATA CYCLE 
IN THE KOI I -A 

D*0=14 ALLOW THE ALU FUNCTION TO BE CONTMLLEO At 
* FUNCTION OF CEftTklN CONBITIOM MTHEN THAN 
DIRECTLY OT THE CONTROL NOR ALU FIELD. 
S«:2 ALLOtS THE ALU FUNCTION TO BE CONTROLLED AS 
A FUNCTION OF DM0 AND 115 FOR CW. 



8 



1 



7 



6 



(NEC DIVIDEND) 
426 



HIGH DIVIDEND TO 




PI:M|SFJ 


DIVI i 


1 457 


2'S CONP OF HIGH DIVIDEND 1 ■> 


P2:D»0 NINUS B;CIN«EP5(C) 


OR*BR 




P3:BR»0 




mvi 


1 460 


SET LOCAL COM) COOES 1 t 


P1:EPS(Z,Y,C)-1 


BUTrSRI5),EUB '3 






DIVIO 


4BI 



GET DIVISOR 



PI:BHHPESTT 



R [PEST] 



0RI5(I)(DIVIDEN0 HOST NEC*) 
433 



NO-OP FOR OIV QUIT EHTHT] T 



P1:N0-i 



DIVI2 



DIV QUIT 



437 



SET LOCAL MM CODES | I 

PTTBTO3 ~~~ 




HOVE EPS 



(2) 
517 



/<ORM t 015) 


OROB 


815 


/ALU 





( 


BOfl4:00).ORIS PUR B 





1 


BR (14:00), ORIS NINUS B 


1 


1 


BR(I4:B0),DR15 NINUS B 


1 


1 


BR (14:00), ORIS PLUS B 



01*13 



0RI5 (I) (POS DIVIDEND) 
424 



LOR DIVIDEND TO BR 


RfjlF.l] 


P1:07Wt BFV1] 


0IVI4 


n 


547 


LOR DIVO TO DR. HIGH TO 8R 


r&f] 


P1:DR*«R; 






BR«-R CSF] 






DIV15 


i 462 


DIVISOR TO B 


R iDEST] 


Pl:BHt[DEST] 




OK'jx ; 



J 



3T 



■IGH lIVII-SD 



REMAINDER 



:':tN" 



oivie 



BRI5(0) 



431 



1ST DIVISION STEP 



P2:D»/BI}fo(l4:0ADRI5 ? 0} ; 

DMI 14:00 , C0UTI5 
P3:8IM);C0UNVMIHUS 1 

DAO'14 



BI5 



-f_ B !JL 
ALU/ 



(NOTE 2) 



BR PLUS B 
BR MINUS B 



DIVI7 



405 



IILL OUOntm BTV6Brtt| | 


PI:N0-0P 


8UT(DIV QUIT);EUB -1 


DIVIO l 


4J5 
466 


DECREMENT couut 


« 


PI:EB(O^;C0UNTliil«j 


S 1 



OIV QUIT = (-(D-0>DRW * B15*EPS(N)*0RO«* 
-BI5'-EPS(N)'DRO0) 



di via 



-OIV QUIT (QUOTIENT N0T>16 BITS) 
435 



2ND DIVISION STEP 



P2.D»ftDR0Ofil5) !0R 04:OO).I«15 1 B} 
6PC*Z 

DR*OR (14:00), C0UT15 
P3:*R*C. COUNTER I HUS I 





S53 


1 


u 


DIV20 


i 553 


DIVIDE LOOP 


1 o 




P2 : D»f ( OROVt B 1 5 ) JBR 4 : 00, E»' "> < »1 

DR*OR (14:08) , C0UTI5 
P3:BM;CMFNV1IINUS 1 „„ . 

OA0=14 SK 2 




BUT(COUNT=0);EU8 *1« 






SSJ 




COUNT-) 



(NOTE 2,3) 



POSITION OF OPERANDS 

B: DIVISOR 

OR INITIALLY LOADED IITH 

LOR DIVIDEND. 

LOR ANSWER IS 

SHIFTED INTO ORH. 
BR: INITIALLY LOADED IITH 

HIGH DIVIDEND . 

REMINDER IS ASSEMBLED 

IN BR. 



(NOTES 1.2,3) 
-< COUNTS) 



DIV A 

(5) 



FIRST USED ON OPTION/MODEL 



UNLESS OTHERWISE SPECIFIED 
OI«NSION IN INCHES 
TOLERANCES 



MMOVE BU..HS *ND BHEAK 5W*«* 
CORNERS SURFACE QUALITY 



DESCRIPTION 



[ ITEM 



/»!ieng' 



DATE 



NEXT HIGHER ASSY 



EOUIPME 
CORPOBAT 



NT 

ION 



'^1 A ;r^A 



SIZElCODE 



I I 1 I I I I 

1 



REV 

B 



